Theoretical exploration of the mechanism of formylmethanofuran dehydrogenase: the first reductive step in CO2 fixation by methanogens.
A theoretical exploration of the possible active site models of methanofuran dehydrogenase reveals that the free energy of the reduction of the carbamate group is substantially negative and is driven by the electron withdrawing amide group next to the carbonyl carbon. Comparison of the computed transition state energies with the experimental energy barrier indicates that the active site is likely to have an axial oxo and equatorial hydrosulfide ligand, the substrate is likely to be protonated and a second-sphere hydrogen-bonding interaction with the axial ligand can, substantially, lower the barrier of this reaction which involves reduction of the carbonyl center of the a carbamate to form an N-formyl group via a hydride shift from a Mo(IV) center.